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57 ABSTRACT 
A memory circuit 14 comprises a MOS transistor 15 
having its threshold voltage selected to be higher than 
the output voltage on the occasion of the ordinary oper 
ation. Consequently, the MOS transistor 15 is off on the 
occasion of the ordinary operation, and a ratio latch 4 
performs the ordinary storing operation. Meanwhile, if 
the output voltage of the power source 12 is raised, the 
MOS transistor 15 turns on to pull down the potential of 
a data input line 6a to the ratio latch. Accordingly, the 
ratio latch 4 is forced to be set. 

13 Claims, 5 Drawing Sheets 
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SEMCONDUCTOR MEMORY DEVICE HAVING 
INTIALIZATION TRANSISTOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a semiconductor 

memory device, and particularly to an improvement of 
a semiconductor memory device having a setting or 
resetting initialization function. 

2. Description of Prior Art 
FIG. 1 is a schematic diagram of one example of a 

conventional semiconductor memory device having a 
setting initialization function. A memory circuit 1 com 
prises a so-called ratio latch 4 formed of two inverters 2 
and 3, a setting MOS transistor 5 for setting the ratio 
latch 4 forcedly, a data input terminal 6, a set signal 
input terminal 7, and a data output terminal 8. The data 
input terminal 6 is provided with input data through a 
driver 9 and a gate MOS transistor 10. The gate MOS 
transistor 10 has its on or off controlled by a clock 
signal CLK. Accordingly, the data is inputted synchro 
nously with the clock signal CLK. The inputted data is 
applied to the ratio latch 4 through a data input line 6a. 
On the other hand, a set initialization signal is applied to 
the set signal input terminal 7 externally through a set 
initialization signal input line 7a. The inputted set initial 
ization signal is applied to a gate of the setting MOS 
transistor 5. The setting MOS transistor 5 is interposed 
between the data input line 6a and the ground. The ratio 
latch 4 is composed of inverters 2 and 3; the former 
receives the data inputted from the data input line 6a at 
its input end, and the latter inverts the output from the 
inverter 2 and feeds it back to the input end of said 
inverter 2. The output from the inverter 2 is applied to 
the data output terminal 8. The output data of the mem 
ory circuit 1 is withdrawn from the data output terminal 
8. 
Now, the operation of the circuit shown in FIG. 1 

will be described. The ratio latch 4 stores the logic “1” 
or "0" corresponding to the data inputted synchro 
nously with the clock signal CLK. When the ratio latch 
4 stores the logic “1”, it provides an output data of "H" 
level: when it stores the logic “0”, it provides an output 
data of "L' level. On this occasion, if a set initialization 
signal is inputted externally, the setting initialization 
MOS transistor 5 is turned on. Accordingly, the poten 
tial of the data input line 6a is pulled down to the 
ground potential and, therefore, the ratio latch 4 is 
forced to be set to be in the state of storing the logic “1”. 
Thereafter, even if data is inputted from the data input 
terminal 6, the set state is maintained, as the potential of 
the input terminal of the inverter 2 is fixed on the 
ground potential. 

FIG. 2 is a schematic diagram of one example of a 
conventional semiconductor memory device having a 
resetting initialization function. In the figure, the mem 
ory device 1' comprises, instead of the setting initializa 
tion MOS transistor 5, the set initialization signal input 
terminal 7 and the set initialization signal input line 7a, 
which are included in the memory circuit 1 of FIG. 1, 
a resetting initialization MOS transistor 11, a reset ini 
tialization signal input terminal 13, and a reset initializa 
tion signal input line 13a. The resetting initialization 
MOS transistor 11 is interposed between the data input 
line 6a and a power source 12. A reset initialization 
signal is applied to the gate electrode of the resetting 

5 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

2 
initialization MOS transistor 11 externally through the 
reset initialization signal input terminal 13. 

In the circuit shown in FIG. 2 having the above 
described structure, the resetting initialization MOS 
transistor 11 is turned on when the reset initialization 
signal is inputted, and the potential of the data input line 
6a is pulled up to the source potential. Therefore, the 
ratio latch 4 is forced to be reset to be in a state storing 
the logic “0”. Thereafter, the ratio latch 4 maintains the 
reset initialization state, even if an input data is inputted 
from the data input terminal 6. 

In a memory circuit having a setting or resetting 
function to initialize the memory circuit composed as 
described above, a terminal 7 or 13 used only for input 
ting a set or reset initialization signal is required and, in 
addition, the wiring of a set or reset initialization signal 
input line 7a or 13a for inputting a set signal or a reset 
initialization signal from outside in an integrated circuit 
is necessary. These are causes obstructing implementa 
tion of a larger scale integration. 
Although in FIGS. 1 and 2 description was given 

with regard to the case where a ratio latch was used as 
a memory circuit for performing the storing operation, 
the same problem as described above will arise even in 
the case where a flip-flop or the like is used. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of this invention to provide 
a semiconductor memory device which requires neither 
a signal line nor a terminal for the exclusive use of set 
ting or resetting. 

Briefly stated, the present invention provides a semi 
conductor memory device operable in an operating 
mode which stores the logic “1” or "0" corresponding 
to the input data, comprising a data input terminal to 
which input data is applied, a logic circuit for perform 
ing a prescribed storing operation corresponding to the 
input data, a data output terminal for providing the 
output from the logic circuit, and a MOS transistor for 
setting or resetting the logic circuit to "1" or "0", re 
spectively, and thereby initializing the logic circuit. The 
logic circuit has its storing state set or reset forcedly 
corresponding to the potential applied to an initializatin 
terminal thereof, and one conduction electrode of said 
MOS transistor is connected to the initialization termi 
nal. The other conduction electrode of this MOS tran 
sistor is connected to a first or second reference poten 
tial source, and the gate electrode thereof is connected 
to a first or second reference potential source. The first 
reference potential source is a driving power source of 
said logic circuit, while the second reference potential 
source is a ground potential. The threshold voltage of 
said MOS transistor is selected to be higher than the 
output voltage of the driving power source on the occa 
sion of the ordinary operation of the logic circuit. 

In the present invention, since the MOS transistor has 
its threshold voltage selected to be higher than the 
output voltage of the driving power source during the 
ordinary operation of the logic circuit in an operational 
mode for storing data, the MOS transistor is non-con 
ductive in the ordinary or operational mode and there 
fore, it has no effect on the logic circuit. When the 
voltage of the driving power source is made higher than 
the voltage of the operational mode, the MOS transistor 
is rendered conductive to pull down or pull up the 
potential at the given point of the logic circuit, thereby 
setting or resetting the storing state of the logic circuit 
compellingly. 
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Therefore, according to the present invention, a semi 
conductor memory device can be set or reset to initial 
ize the memory device without the necessity of provid 
ing signal lines or terminals only for the purpose of 
applying a set or reset initialization signal. Conse- 5 
quently, the present invention can eliminate the causes 
obstructing implementation of a larger scale integration 
which were involved in a conventional semiconductor 
memory device. 
These and other objects, features, and advantages of 10 

the present invention will be apparent from the follow 
ing description of the preferred embodiments taken 
with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of one example of a 
conventional semiconductor memory device having a 
setting initialization function; 
FIG. 2 is a schematic diagram of one example of a 

conventional semiconductor memory device having a 20 
resetting initialization function; 
FIG. 3 is a schematic diagram of a semiconductor 

memory device according to one embodiment of this 
invention; and 
FIGS. 4–7 are schematic diagrams of semiconductor 25 

memory devices according to other embodiments of 
this invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG.3 is a schematic diagram showing a semiconduc 
tor memory device having a setting initialization func 
tion according to one embodiment of this invention. 
This embodiment in the figure has the same structure as 
the conventional circuit shown in FIG. 1 except the 
following points, and the corresponding parts are de 
noted by the same reference numerals and the descrip 
tion thereof will be omitted. In this embodiment, neither 
the set signal input terminal 7 nor the set signal input 
line 7a, which is provided in the circuit of FIG. 1, is 
provided. An N channel MOS transistor is interposed 
between the data input line 6a and the ground, and the 
gate electrode of this MOS transistor is connected to a 
power source 12. The substrate of the MOS transistor 
15 is connected to the ground. Meanwhile, the power 
source 12 is a power source for driving the entire mem 
ory circuit 14, and the main portion of the power supply 
circuit is provided in the outside of the memory circuit 
14. What is important is that the threshold voltage of 
the MOS transistor 15 is selected to be higher than the 50 
output voltage of the power source 12 on the occasion 
of the ordinary operation of the memory circuit 14. 
Now, the operation of the embodiment shown in 

FIG. 3 will be described. On the occasion of the ordi 
nary operation of the memory circuit 14, the MOS 
transistor 15 is in an off state since the threshold voltage 
of the MOS transistor 15 is higher than the output volt 
age of the power source 12. Consequently, the ratio. 
latch 4 stores "0" or "1" according to the input data 
inputted synchronously with the clock signal CLK. On 
this occasion, if the output voltage of the power source 
is made higher than usual, the MOS transistor 15 turns 
on to pull down the data input line 6a of the ratio latch 
4. Therefore, the ratio latch 4 is forced to be set. 
As described above, in the embodiment of FIG. 3, the 

ratio latch 4 can be set by merely raising the output 
voltage of the power source 12 which is driving the 
memory circuit 14 higher than the output voltage at the 
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4. 
ordinary operation. Accordingly, there is neither the 
necessity of wiring the set signal input line for transmit 
ting a set initialization signal, nor the necessity of the set 
initialization signal input terminal, thereby enabling the 
implementation of a larger scale integration. 
Meanwhile, the switching of the output voltage of the 

power source 12 is readily performed by forming a 
power supply circuit (not shown) provided in the out 
side of the memory circuit 14 in such a way that it could 
output two different voltages. 
As for the MOS transistor 15, such a device as having 

sufficient driving capability to pull down the level of 
the input data line to "0" even when the input data is 
'1' may be used. 
FIG. 4 is a schematic diagram of a semiconductor 

memory device according to another embodiment of 
this invention, and more particularly, it shows one hav 

- ing a resetting initialization function. This embodiment 
is characterized in that an N channel MOS transistor 16 
is interposed between the power source 12 and the data 
input line of the ratio latch 4, and that the power source 
12 is connected to the gate electrode thereof. Other 
wise, the struture is the same as that of the embodiment 
shown in FIG. 3 and the corresponding portions are 
denoted by the same reference characters. Meanwhile, 
the substrate of the MOS transistor 16 is connected to 
the ground, and the threshold voltage thereof is se 
lected to be higher than the output voltage of the power 
source 12 on the occasion of the ordinary operation of 
the memory circuit 14. 

Next, the operation of the embodiment of FIG. 4 will 
be described. On the occasion of the ordinary operation 
of the memory circuit 14, the MOS transistor 16 is in an 
off state since the threshold voltage of the MOS transis 
tor 6 is higher than the output voltage of the power 
source 12. Therefore, the ratio latch 4 stores "O' or "1" 
according to the input data. On this occasion, if the 
output voltage of the power source 12 is raised, the 
MOS transistor 16 turns on to pull up the potential of 
the data input line 6a. Consequently, the ratio latch 4 is 
forced to be reset. Therefore, this embodiment requires 
neither reset signal input line 13a nor reset signal input 
terminal 13 and the same effect as in the embdiment of 
FIG. 3 can be obtained. 
As for the MOS transistor 16, such a device as having 

sufficient driving capability to pull up the potential of 
the data input line 6a to "1" even when the input data is 
"O' may be used. 

It is a matter of course that although an N channel 
transistor is used as a MOS transistor for setting or 
resetting in the embodiments of FIGS. 3 and 4, a P 
channel MOS transistor may be used. FIG. 5 shows an 
embodiment employing-a P channel transistor as the 
resetting MOS transistor. As shown in the figure, this 
embodiment is characterized in that a P channel MOS 
transistor 17 is interposed between the data input line 6a 
and the power source 12, and that the gate electrode 
thereof is connected to the ground. The MOS transistor 
17 has its substrate connected to the power source 12 
and its threshold voltage selected to be higher than the 
output voltage of the power source 12 on the occasion 
of the ordinary operation of a memory circuit 14'. 
Now, the operation of the embodiment shown in 

FIG. 5 will be described. During of the ordinary opera 
tion of the memory circuit 14" in its operating mode, the 
MOS transistor 17 is in an off state, and the ratio latch 
4 performs the storing operation according to the input 
data. When the output voltage of the power source 12 is 
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raised, the potential of the data input line 6a is pulled up, 
and the ratio latch is forced to initialize and be reset. 
Although a ratio latch 4 was used as a logic circuit for 

performing the storing operation in the embodiments 
shown in FIGS. 3-5 as described above, it is a matter of 
course that a flip-flop may be used as an alternative. 
FIG. 6 is a schematic diagram of one embodiment 

employing a D type flip-flop as a logic circuit. Refer 
ring to the figure, the input data is applied to the data 
input terminal 6 of the memory circuit 17 through a 
driver 9. The input data from the data input terminal 6 
is applied to the D type flip-flop 18 through the data 
input line 6a. The D type flip-flop 18 is composed of an 
inverter 18a, two OR gates 18b and 18c and two NAND 
gates 18d and 18e. That is, the input data from the data 
input line 6a is applied to one input end of the OR gate 
18b through the inverter 18a as well as to one input end 
of the OR gate 18c directly. A clock signal CLK input 
ted from a clock signal input terminal 19 is applied to 
the other input ends of these OR gates 18b and 18.c 
through an inverter 20. The output from the OR gate 
18b is applied to one input end of the NAND gate 18d. 
The output from the NAND gate 18d is applied to the 
first input end of the three-input NAND gate 18e. The 
output from the OR gate 18c is applied to the second 
input end of the NAND gate 18e. The output from the 
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NAND gate 18e is applied to the other input end of the 
NAND gate 18d as well as to a data output terminal 8. 
The third input end of the NAND gate 18e is connected 
to the power source 12 through a resistor 21 as well as 
the ground through an N channel MOS transistor 22. 
The gate electrode of the MOS transistor 22 is con 
nected to the power source 12. The substrate of the 
MOS transistor 22 is connected to the ground and the 
threshold voltage thereof is selected to be higher than 
the output voltage of the power source 12 on the occa 
sion of the ordinary operation of the memory circuit 17. 
Now, the operation of the embodiment of FIG. 6 will 

be described. While in the operational mode, the MOS 
transistor 22 is off, and consequently, the output voltage 
of the power source 12 is applied to the third input end 
of the NAND gate 18e through the resistor 21. In this 
state, the D type flip-flop 18 loads data inputted from 
the data input terminal 6 synchronously to store "0" or 
"1". Then, it outputs the stored content to the data 
output terminal 8. On this occasion, if the output volt 
age of the power source 12 is raised higher than the 
voltage at the ordinary operation, the MOS transistor 
22 is turned on, and the third input end of the NAND 
gate 18e is pulled down to the ground potential. Conse 
quently, the D type flip-flop is forced to initialize and be 
Set. 

FIG. 7 is a schematic diagram of one embodiment of 
a memory circuit composed of a D type flip-flop having 
a resetting initialization function. Referring to the fig 
ure, the input data is applied to the data input terminal 
6 of the memory circuit 17" through a driver 9. The 
input data from the data input terminal 6 is applied to 
the D type flip-flop 24 through the data input line 6a. 
The D type flip-flop 24 is composed of an inverter 24a, 
two AND gates 24b and 24c, and two NOR gates 24d 
and 24e. That is, the input data from the data input line 
6a is applied to one input end of the AND gate 24b 
through the inverter 24a as well as to one input end of 
the AND gate 24c directly. A clock signal CLK input 
ted from a clock signal input terminal 19 is applied to 
the other input ends of these AND gates 24b and 24c. 
The output from the AND gate 24b is applied to one 
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6 
input end of the NOR gate 24d. The output from the 
NOR gate 24d is applied to the first input end of the 
three-input NOR gate 24e. The output from the AND 
gate 24c is applied to the second input end of the NOR 
gate 24e. The output from the NOR gate 24e is applied 
to the other input end of the NOR gate 24d as well as to 
a data output terminal 8. The third input end of the 
NOR gate 24e is connected to the output end of the 
inverter 23. The input end of the inverter 23 is con 
nected to the power source 12 through a resistor 21 as 
well as the ground through an N channel MOS transis 
tor 22. The gate electrode of the MOS transistor 22 is 
connected to the power source 12. The substrate of the 
MOS transistor 22 is connected to the ground and the 
threshold voltage thereof is selected to be higher than 
the output voltage of the power source 12 in the opera 
tional mode of the memory circuit 17". 
The operation of the embodiment shown in FIG. 7 

will be described. In the operatonal mode, the MOS 
transistor 22 is in an off state, and the output voltage of 
the power source 12 is inverted by the inverter 23 to be 
applied to the third input end of the NOR gate 24e. On 
the other hand, the clock signal CLK is applied to the 
other input ends of the AND gates 24b and 24c without 
inversion, so that the D type flip-flop 24 performs load 
ing and storing of the input data synchronously with the 
clock signal CLK on this occasion. If the output voltage 
of the power source 12 is raised higher than the output 
voltage in the operational mode, the MOS transistor 22 
turns off, and the potential at the third input end of the 
NOR gate 24e is pulled up by the function of the in 
verter 23 inverting the ground potential. Accordingly, 
the D type flip-flop 24 is forced to initialize be reset. 
As described above, in the embodiments shown in 

FIGS. 6 and 7 setting and resetting initialization can be 
performed by merely raising the output voltage of the 
power source 12, without providing signal lines or input 
terminals for inputting set or reset initialization signals. 

Meanwhile, in addition to the D type flip-flop, a RS 
flip-flop or a T type flip-flop may be used as a logic 
circuit. 
Although the present invention has been described 

with reference to specific embodiments, it should be 
understood that these embodiments are examplary pre 
ferred embodiments and that modifications may be 
made without departing from the scope of the invention 
as defined in the appended claims. 
What is claimed is: 
1. A semiconductor memory device operable in an 

operating mode for storing data having a logic “1” or 
"O' value according to the input data, and being initial 
izable to a predetermined initial logic value, comprising: 

a first reference potential source comprising a power 
source having an output selectively at an operating 
mode voltage output level and an initialization 
mode voltage output level; 

a second reference potential source of a ground po 
tential; 

a data input terminal for supplying said input data to 
said logic circuit and to which said input data is 
applied; 

a logic circuit for performing a prescribed storing 
operation according to said input data and having 
an initialization terminal to cause said logic circuit 
to store a predetermined initial logic value is re 
sponse to an initialization signal applied thereto; 

a data output terminal for supplying an output from 
said logic circuit; and 



4,777,623 
7 

an MOS transistor for supplying said initialization 
signal to said initialization terminal of said logic 
circuit in response to said initialization mode volt 
age output level of said power source, said MOS 
transistor having a first conduction electrode con 
nected to said data input terminal of said logic 
circuit, a second conduction electrode connected 
to a one of said first and second reference potential 
sources, and having a gate electrode connected to a 
one of said first and second reference potential 
Sources; 

said MOS transistor having a fixed threshold voltage 
selected to be higher than said operating mode 
voltage output level and lower than said initializa 
tion mode voltage output level of said power 
source in said operating mode. 

2. A semiconductor memory device according to 
claim 1, wherein said logic circuit comprises a latch 
circuit. 

3. A semiconductor memory device according to 
claim 2, wherein said MOS transistor is an N channel 
MOS transistor having said first conduction electrode 
connected to said initialization terminal of said logic 
device, said second conduction electrode connected to 
said second reference potential source, and said gate 
electrode connected to said first reference source. 

4. A semiconductor memory device according to 
claim 2, wherein said MOS transistor is an N channel 
MOS transistor having said first conduction electrode 
connected to said initialization terminal of said logic 
circuit, said second conduction electrode and said gate 
electrode connected to said first reference potential 
SOC 

5. A semiconductor memory device according to 
claim 2, wherein said MOS transistor is a P Channel 
MOS transistor having said first conduction electrode 
connected to said initialization terminal of said logic 
circuit, said second conduction electrode connected to 
said first reference potential source, and said gate elec 
trode connected to said second reference potential 
SOCe, 

6. A semiconductor memory device according to 
claim 1, wherein said logic circuit comprises a flip-flop. 

7. A semiconductor memory device according to 
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8 
connected to said initialization terminal of said logic 
circuit and to said first reference potential source 
through a resistor, said second conduction electrode 
connected to said second reference potential source, 
and said gate electrode connected to said first reference 
potential source. 

8. A semiconductor memory device according to 
claim 6, wherein 

said MOS transistor is an N channel MOS transistor 
having said first conduction electrode connected to 
said initialization terminal of said logic circuit 
through an inverter and to said first reference po 
tential source through a resistor, said second con 
duction electrode connected to said second refer 
ence potential source, and said gate electrode con 
nected to said first reference potential source. 

9. A semiconductor memory device according to 
claim i, wherein said data input terminal of said logic 
circuit is said initialization terminal of said logic circuit. 

10. A semiconductor memory device according to 
claim 9, wherein said logic circuit comprises a latch 
circuit. 

11. A semiconductor memory device according to 
claim 10, wherein said MOS transistor is an N channel 
MOS transistor having said first conduction electrode 
connected to said initialization terminal of said logic 
device, said second conduction electrode connected to 
said second reference potential source, and said gate 
electrode connected to said first reference source. 

12. A semiconductor memory device according to 
claim 10, wherein said MOS transistor is an N channel 
MOS transistor having said first conduction electrode 
connected to said initialization terminal of said logic 
circuit and said second conduction electrode and said 
gate electrode connected to said first reference potential 
source. 

13. A semiconductor memory device according to 
claim 10, wherein said MOS transistor is a P channel 
MOS transistor having said first conduction electrode 
connected to said initialization terminal of said logic 
circuit said second conduction electrode connected to 
said first reference potential source, and said gate elec 
trode connected to said second reference potential 

claim 6, wherein said MOS transistor is an N channel 45 source. 
MOS transistor having said first conduction electrode 
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